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m^mi. m-^m2, m^m6 7b^m^ms<D\,^-rM^mm.<Dytu^(,t. 
1 0 1 

[0 0 0 1] 
[0 0 0 2] 

^iis 1. 4 9 /izmtfzltl . 5 5 yum<7)2^ftOV-Hf^^Mv^ JnA^filJ:^^^ 

^y^m^ii. 1. 3 ium<Du~^'itt:m\^^:hm.^0^mmmyj^ (wdm) mi 

[0 0 0 3] 
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49jumtfzitl. 5 5/LLm<DU—^it^§^^-t:h^mi^l--'^t.mMl. 3 
m(^) 1/ - Hf' Tfe ^ ^jWi" ^ P D 1 . M?fe:R ^ ^^11- /vT i6 <0 WD M 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 

t/c. ^¥^Wf:^m5-8Km^^tLfzm3<D^-{y'<D—::^.M-:H\^'=ei^^-}i'i± 
. V ^t^tcD PLC mtm ^m^^xY^<D^mL fz—M<omu izyT^^f^mt #s 

o^-i^^mt-t^ ^M<Dit<o PLC ^m^ommx y^}^^^^ vx^it 
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10 0 0 7] 

mmwrxm i ] 

lilTtJ rr «) 622Mb/sM^i>ATM-P0Nffi ra#^mM0NU7fc^ ^ - JUj 

, m^mnmm^^m^±^ ^mm (2000^) , B-io-ies. p543 
mvf:scm 1 ] 

#P 2000-228555 -^^Z^^ 

(1997^) . c-3-89, pi98, mmmi^mu)/Pdmmit^z^a.^)uj 

^^^«-tva.-;K7)r^^^J , «T-'lf^ii^S^^^3tlt, C, V01.J84-C. No.9, 
pp. 831-838, 2001^9.^ 

5 ] 

^Ml>ii)\ ri.3;«m/1.55;/m-WDMMPLC-t-:^jL-;v<7)pg|^J , ^i^'lf 
^ii^t^^#l:^:^# ^fi^ (2000^) , C-3-132, p3128 

Qguro et al., ''1.25Gb/s WDM Bi Directional Transceiver Module Us 
ing with Spot-size Conversion Region", 2002 Electronic Components and Te 
chnology Conference 

"^mm^ tatm-pon ouNffi^M$^^>?^-;K^>f^^j , M'^mmm 
m^^m^^ ^mm (2000^) , B-io-iee, p54i 

ra-t^mj , m^mmmm^^m^i^^ (2000^) , c-3-129, p308 
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^^M2 0 0 2 - 3 0 2 7 3 4 ^ ^->? 

10 0 0 8) 

[0 0 0 9] 
10 0 1 0] 



[0 0 11] 
[0 0 12] 

[0 0 13] 

[mM ^ ^^-t ^ 7t i6 O^^] 
±fBmM«:^^-t-^7^:*:). ^l&§gic-^^^fBp«p{i, ^tm^^^M^^PSfc ^ 

o 

[0 0 14] 
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6/ 



'mmmizim^>i>^fitz^m'm^^i,zmDU^ift-Lx^^:mxLfzi). ^<Dit 
^^^'^•b-hmuu^^]^X'Z^m^£it^m^m\^fz^ir^^^m^^m.m^m^ 

Lxmwi^^ * iMMmm-t ^^ti)^x^^<Dx. ^mm^m> r ^ ^ 

[0 0 15] 

-^\^^m^t-t^t\z:^'oxnhfLh^^^^^:^-r^o ttz. wium\ ^mm 
^<7)mwMunmK^\^^xm-^m(D-'n(7)M\^-t^mmmmizm&-t:ho ^<o^ 
mmmmmommj^m^-^^ mj i,zmzi><Dt^j::b<Dx\ mmmm^Dm 

[0 0 16] 
[0 0 17] 
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^^M2 0 0 2 -3 0 2 7 3 4 ^--J : 

o 

[0 0 18] 
[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 

xm^xitmm^fi^m^imhir^ m^^mm\HK^\^^x^m^&.m<omwj (m 

[0 0 2 2] 

<^mnm^if\-Lxitm^K^^^^fL:ho 

[0 0 2 3] 
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^^M2 0 0 2-3 0 2 7 3 4 ^ ^^i^ 

[0 0 2 4] 

-5>o 

[0 0 2 5] 

[^0.g^^M<7)m^] 

initio ^l^^m^jc-m^^feSUp^n^IJi^f '5>7ti6<7)|llT'^0^ mi (a) it 

> ^si^comiiiT* > mi (b) fi. aji^^omm-c^^o t/c. m2 ( 
a) m 1 ti^i-^gRn°a<7)A-A^^ioiE®iffMm-e^i?. m2 (b) it. m 

[0 0 2 6] 

ii#M2 1 yT^^mnm2 i<DM\^'r^-~M<Dmmu2 1 a. 2 1 bmiz 

l^'e^^-^0^-7T^/-?Fl. F2C0#A^f^S1-^-^O#j^g|52 1 c. 2 1 
di)m^^ixx\^^:ho 
[0 0 2 7] 

>^ - T > ^-y^ X ^ y i> . SDiET-e^BI-^ ^ t J: o -r 

[0 0 2 8] 
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^^Fl. F2ti. •7T>f/N^^2 OO^'^tS-ej^SUFla. F2a;6^2^i-^^$ ttT® 

D^^IJM1-;2>Ci::e>^^-ei^o iiT% M7fe7 T-r /N'Fl. F2<?)i^M|B)±^||§-^ 
^-^^^iCii. ^Plf|52 3=lri^L-CJ^g|5Fla. F2a^Ii:^||^i-'5. ^ i: >6^T'i ^ 

[0 0 2 91 

1212 (a) (DiEmmmizm-tii^iz, yT^^m2 0(oyr4^^^n=m2 m 

T\ ^#f|52 1 git, mityr^^^FU F20^fPFla. F2a^-eo#JM^T^ 
m-^-h^Wir^o tfz, -'n<Dm±U2 1 h{±. m^yr-^^^FU F20^g|5F 
la, F2a^^<Dmm<D±:)jm<D2mmxm±ir:S>o ^tHZXi), m^yr^^^F 

u F2^^y T^^m2o^izt'hKry^ fifz^Mtmx^n^fL^ o 

±U2 1 h<DmitmaU2 3iZ^j:^X^i), M^yr^^^FU F20^S|5Fla. 

F2ai<D±m'm7!)mm-t^o 

[0 0 3 OJ 

m2 (b) (DMifmmKTjk-rx^iz, m^yr^^^Fu F2o^tca. y^^v 

>V^-^:^y^jv^X^:hm^. ^^Fi<7)aTC0izX':>xmm^fixy 

<}\^^FL izmLfzyt<D d ■^mmi^M<Dit<D^T!,^y ^)u^fl ^sitL. ^ i? 

FE2^^LXyT4^^F2K^^^fl, y r ^ ^'^F2(Du T C OiZ J: -0X^(7) t 

tmm^r^^o y ^ ^^^^ f LxKm^titzytit, mityr-i/^Fi, , f2 
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10 0 3 1] 

[0 0 3 2] 

in 3 fi. mi liZ^-t-fty T 4 ^^'F2<^^MF E2(7>jDX:)^&^|Ji5g-r -SHIT'^;?, 
o 1113 (a) oHIMIllci^i-J; o ^'C>OMT'7i;v-;v3 i^i^^t 
. ^tttCTV-1')|:>ctcB^Lm3 2tc^-7r-f/s-Fl~Fn^#ALT«®3 3tc 

lilMT-{±^liT'^v>:6^ MT7a.;i/^;V3 1 tC^lt7t>(l|^ffi<55?L3 2^^ 

■7T^>tFi~Fnj±. mM\zmm.^£^mzw.n^itix\^^^o 

[0 0 3 3] 

MT:7a:;P-;V3 1 i:i:^lc5fc-7T-Y/sFi~Fn^W«LT. «M3 3 
^mk\t3 0' Mi^^-^lr^o -e-om> ^7r^/N*Fl~Fn*MT'7a.;v-;i'3 i 
i)^h5^mVX. MT-7a.;v-;V3 1 ^^"7 r -r/^*Fl~Fn^'^^i--5>o 
[0 0 3 4] 

^tc. MT:7i;v>-;U3 10#?L3 2 7 /^'Fl~Fn^•^r > U 

^®3 3tc-7T-f/t3^^^ffi$iJ:r@^i-^o $e>lc, MT7ai;U'-;i'3 lOM 
#fLfc^Ml 3 3 =1-^9 J-;^T->v;V'7;;?.i}^ 3 5 =^fl3i#tt^ (1113 (b) # 
M) o ;^x>v;v-T;^i5'3 5t3«. ^M3 3tc®mi-^^?L3 2tcit^&LT^n 
S3 5 a;^-"5^^$tLrv^^o "7 T'^/^M^;^^3 7 ^fljffl LTMT^a:;^ 

-;l-3 1 (r>Wimx%y r /N-Fl-^FncoMm^^^f J: 9 JC-rx ^ 1 1 
^>tc, •7T^/N*^^;Vi5^3 70^^=lrMT7i;i'-;v3 lomTGiHOtcs^i-^ {m 
3 (c) #HS) o 
[0 0 3 5] 
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^-i^ : 11/ 



[0 0 3 6 J 

(i, EI2 (b) mz^i-y ^ F L<Dmm^t:m'^LX. 

(r>m^. y ^ )^^FLi)myty t4 ^<Fu F2o^tt^z?tLTj^2° mm<Dmm- 

i^-t^o ot^). ^•7T^/^'F1. F20^MFE1. F E 2;i>-'|^j 2 ' ^JtM^I" 

mx^x^tz-^mzm^fi^ho -Ij. y ^ fi^^FL^mMLtzmK.itfi^-mA2</)^ 

{i> 'eo*tiSaiLT7l67T^^-<F2ti|g^^tL-2>^<!:tc=&;i,o 1114 (b) ii 

s 04 (a) <7)^M^a^^hKm.'M.Lfzm2(o^fm<o%mm'mmx^^o 

y ^ F Li,zMl^Lx^^m^X;^;hy t y V 2 dmm^ti 

x^i). y^fi^^FLxKm^tLfz^^AKDitit. muU23^^Lxy^y 
y^^-h^2 5i<zxm-r:ho ^(Dythr^:t-V25i±. ^MMi±(omm^M 

M^-^^h^^m^m2 6m:oT> 7^;l/^FL^|flPtP2 3 KMLXTy^ 

^ y Y ^fifz^mxm^^fi^o 

[0 0 3 71 

1114 (c) fi. mi:BLrym27y^-titu^u\zm'M-f^m3(Dmmom-nmmm 

m\i!i^^hfzib<D\^y Y 2 %i)mm^fiX\/^:bo Y 2 8 0Jgg|52 8 a{±TO 
t3;fcc.T:feJ3. mM2 8 a <^)'4'*5r;^^a i ^ r 1 2 O^&^^FM^tLT 
V>^o iO-7T^^^^^l 2 0«. 1112 (a) 0:^^^IWI;^(7)7r-r^N*^^M=^;t 

Lxm^fm.i)^ai;ktt£^x^y)^ ±g|5ic$ii:^ifiitc3^i[>'^iHPgi5i 2 s^^i-r^ 

o ^O^P^l 2 3t3{i. -^<^?L2 9 a. 2 9 b ;i^t>#A$^ tLfz-StO:)^^ r 
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^^M2 0 0 2 -3 0 2 7 3 4 : 12/ 

^AFl, F2<^i^^;6^mtii-t-^o C:oJ^-^^>, I^PSU 1 2 3 *^Jffi-t^ ^ tcj: 
M^-7T-r/>*FK F20^iElc^LTM#<^^*TO^,^<^^i'a-t»-iir)|^M=^ 

5fe•7T^^^'Fl> F20@5gmLT{±. MIL29a^ 2 9 b tcM5l6"7 t /^'F1 
[0 0 3 8] 

1114 (d) (i, liIl^ia2tc^1-^§|5a=^igML7^cS4<0^?^Moa555'iE®if 
MIll-e^)^o C:<?5*i'^^ yT^^m2 2 0«. :E:^?^<^— ]I^.=Sr:* b Lfz^n 

-^<7)^^fM2 2 1 gt. — MO#ihM2 1 h ^::*^<b'^;i>o —M<D%n 
M2 2 1 g{i. mityr^^^FU F2^'?-<^«OT:^ll!|t?^#-r^o — 
M(0^±U2 1 hti. W^7T^/N'F1. F2^:^<Dmm<0±1jm<7) 2nm'^^^± 
■tho ^fiiZXi)^ M5fe"7T^^>'Fl> F2;&«7T^/^m2 2 Offt^Sv^lCT^^ 
h^tLfz^mr-^n-^fi^o lf|#JhM2 2 1 h<DK{ir?in^2 2 3 tC5^oT 
i3f)> M^^T-f^N'FK F2<^±filJM56^Sffi-t'l>o 
[0 0 3 9] 

m5i±. m2mmmK^:h-'Z^i^if\^m(Dyt'^z^:2.'-)V(Dm^'^mMir^m 

[0 0 4 0] 

^•r<5>V— if^?!^g|54 1 4 9 m<^^-^^^^Mi-^^|^ffi|f|5 4 2 

'7x;i/-;V4 3>6>lbMy^^^l^'7T>^>'^'Fl^^#i--S)^:i:^>m?fe:gl 
. 3;£/m:S.?/l. 4 9 fimt:^m-r^fztb<DWDMy ^ }V^^^mr:hmi^W 
^U4 5t^ nii^Wm4 5:^^hmrf^mK<^m2ytyT^^'iF2^U'-'ifyt 

[0 0 4 1] 
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^4 1 b^s imm.±izmmL. mfmx*mmLfzi>(7)x-^i), mm(om^'^^ 

[0 0 4 2] 
[0 0 4 3] 

m 1 4 5 {i. HI 1 iz^-fy r 4 ^m^m^mt t mmizmm^m^a 

;i/-;i/i:|fl;^, mmmk^mW^<Dy r ^ 6 a^^LTv^^o Mi!^3fg|5*t4 
5, 46ti. :)fe'7T-r/N'Fl. F2^*m^4 1 a. 4 2 a ^ ^T^-f p<> bi"^ 
fzibKm^^^^fi. ~U<Dyj:.j]^-j]^tLxm^ir^o 
[0 0 4 4] 

C (T I A : Trans- impedance amplifier) ^ 3 ^r'v-^-^o^ .y T^gR^J tti> 

')-Y*yU-A^^-)Vh^Lfz&m4 7±lzm^^tiX\^^^o m^E4 7±<D 
1/- ^'«g|54 l^^^mS|54 2{i, '7i;V-;i/4 3^^S^t-^/^•';'■^-i?4 

8 [^u iznx ^ti^-^y^-i^4stmm4 7 tizmt fifz^umxm^ $ tt^ « ^ 

is. -'M<D^yT^^^FU F2^^m^t>^Lfz:ltkmxm^ir;bfzi6(7)miRX>' 
m2^nUU4 5. 4 ei±. mi^tLXM]^LX\^^;bi^K Vy^y^yrjm^^^^ 
yY'fV7.\z^y). / u/ V 4 8 t -mt L fz^X^M-t ^^ti>xn^. 
^^i^tc. ^N'^;'^^— v4 8tc||12^t>'^2il^#SB>^4 5. 4 6 -^^iO-^fi^jtl 

o 

[0 0 4 5] 

Eieti. miuwm4bKn't^%i^mu42<DT^-( ^yy^mm^hiE 
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2002-302734 ^ .-^^ y 

2 c. 4 2 d^mmm)t^-t:hZt-^^X-^^o ioT. ^l^ifW4 5tCV^ 
4 2 c. 4 2 dlC{i$ 8?3itf^^4 5 4 5 d ^^*!>fM tr^lt(i\ ^^ffi 

^^U4 2Rxf^i%mw^4^tm\zr'7^ ^i^Y^fLho miRxf 

^2nmUn4b^ 4 & ^-V 4 d,\z-'^mzi^y)^tfiX\^^hm^^ 

y'r~i;4S\znLXV-^itmU4 1^3fe=ltm^4 2=^^^t7t«;^4 
Utlt-SClticiO, Si:?^t>*02^^#gB#4 5. 4 6\znLxim^U4 2^ 

[0 0 4 6] 

HSicMoT, ^^VA-;i/4 Ocoij/f^lcov^TM^g-f'So <f7fc2!^|fB4 1 
fi. m2^y r ^ ^^F2<D-n\zX^LXy ^ Y h^m^L^ ^1^7t^ 

) \z^^^^ho tfz. n-m-hmx^fiti^mi. 4 9 m<Dm-^mt. mi 

ityT^^^Fl^:mxy^)l^^FLXKm^fl. ytmiiiU4 2Kmiffzy^ 

^ K^^4 2 a KXm-r^o =&:fo\ CO^-^, 1 . 4 9 m<7)M-t^^ 

5 5/.m<7)#^^^v^{i?^;Sl. 4 9;«m. 1. 5 5 mO^:^=^^;^mSR4 2 
[0 0 4 7] 

my. 115 tc^-r7l6-=ev^-;^4 Ooa5:i3ov^T^^tc|JiB^i-^o tT. 1/ 
-«?^S|54 l^^m:m^4 2i^}.^<7)^yy^ff„t:^)-VyU'-A±l,zmM-r^ 
^tl,ZX'=>xm^^-^y^'-PX^:bmL4 7^m.^^X^o -e-LT. I/— if^yii 

U4 i'^yt^iii^4 2^&^4 7 ±i,zm^Lx£^m^j:m%mmi^'y 4 ^mzx 

[0 0 4 8] 
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^-i^: 15/ 



^Lxmi^wum4 5<Dim^-^nxu w^fe^r-r/N-Fi. F2^mi^nm 
U4 smi-m^-r^o ^(om. miRV'm2ityT4^'^Fu F2mi,zmiffzy>( 

[0 0 4 9] 

4 1 t^^tm^M 2ilf^^L7tV^*. /N°>7^-v4 8_hco^i:?5:t;^^^2^^#g|5 

[0 0 5 0] 
[0 0 5 1] 



[0 0 5 2] 

m7F(Oyt'ez^j.-)V5 Qi,t. 7jc;1/-;1'5 1 T V M<l|#lfg# 5 2 i: . T 
T. ru4m^nUU5 2l±mit^izyj^)V-jV5ltli3\i<Di><DX-$>:s,i!)^, b 
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[0 0 5 3] 
[0 0 5 4] 

ru>(mmytU5 3it. s i&ms 3 a±izmmmLDTU4 5 3 c t^^^ 

mPDTU^ 5 3dt^WmLfzi>(7)X^^o tfz. S i ^^5 3 a OM^lcii 
. Ty^^yhm<Dym53e. 5 3 f ^i^B^^tLTv^^o mmmLDT 

[0 0 5 5] 

fzi><DX^:ho tfz. S i*K5 4 a(^M3SS}C{i, ^ > hfflo V^5 4 e 

. 54 f «^;^ttTV>^o p D T 5 4 c ^ . TU4^(7)ity 

T ^ 7^FAt mmam cmmxmm^tix\^-:ho 

[0 0 5 6] 

1218 (a) fi. ®7iZ^i-^^i^:i.-)l'5 0<DC-C^^mmmx^^, US 
(b) {i. :)fc-^va.-;^5 O^D-D^^aif®ll|-eab^o 
[0 0 5 7] 

1218 (a) iZ^irXdiz, C - C^^I8lfMlC:fev^r. T U ^ M^i^UM 5 2 (D 

TmKii. mmjm-A^ci:^xmmizmu^j:ijmzmx^^^y T ^ ^ms 2 h^m^^ 
x^fixTy^ ^>h^tL, Tu^mzmi^fifzmmxm^^ti^o ru^m 

i^^mt5 2 0^^MSfflC{±, T^^ ^>}>m<D—H(D^m5 2 5 2 d^i^?^ 
^^fiX^y). TU4m^ytU5 4l,zfmLfzry^^yym<DVm5 4e. 5 
4 f ti^tT^^pTt^tz^fcoTv.^, •7r^/sm5 2bfrci^^^tt7t:;&^7T^ 
^^FAii. m5izmirmiRV'^2^yr^^^FU F2^m.^^i^^fzi,(Dizm 

^i-^o otfr). ^^yT^^^FA^mmt^-Moyr-(j^^^<Dmmmizit 
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^-i^' : 17/ 



izit. ^mmpDTu^ 5 4c ^mm-t^^y^Y^^^- ks 4 gii^^ti^ti 

[0 0 5 8] 

HIS (b) iz^.-r^dK. D-D^m»fMtci5v^T. ru4m^wm52it 
it. ru^mm:U5 3 Kmm.LfzmmmLDru4 5 3 c t^:=-^mPDTu 

<D^M52c; 52d;5^ T ^ ^ M^^US 3 izMmLtzT y ^ y h m(DYm 

5 3 e. 5 3 f izm^-r^, ru4m^nu^5 2<D±mm^5 2 fm mm^k 
:^m) (r>mmizmm-t^^ytyT-(^^FA<D-^mit^ mmizmmizmv^^^mz/^ 

[0 0 5 9] 

m^^Sr^B&LTv^^Ti^ it^i^a.-)v^o\z\±^ r\y^m^mm^2 

[0 0 6 0] 

mT> m7m\,z.7F-tit'evsL--)V5 0(Dm.tL\,z-o\,^xmm'r^o st> v>-rtt 

ii-<Oityr^^^FA(DmRU^^y:i^)V-)Vb 10^M4 1 a ic^ttfc^ r >r/^' 
^AP5 1 b^-^l^iSBlcJfAU Tl-^Mf«^f|5*t5 2tc^lt^c7T^/N'^5 2 

''k\,z:ru^m^^uu5 2KWLi^fzyT^^^ms2h<D\m (m^5 2i) m 

^flJfflLT7 7>r/N*^5 2 btcgl^i-^^ m_t:<7>I>g^, TU^^co^idy 7 4 
/^F A tco v^T^ i9 :^ ^TO;^ T^^^FA^T U^M^Wm 5 2 tcffi^ 
KTy-( ^yhLxm^-r^ho -e-<^m. rv>rMI&3fcg|55 3 tTU'^M^^gB5 
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^^M2 0 0 2 -3 0 2 7 3 4 ^ ^--y : 

[0 0 6 1] 

Cm4^JSf^.#J 

^i^A.fzii(DX$>y)^ OADM (optical add/drop multiplexer) tLX^n^-f 
[0 0 6 2] 

^•tvi-;l'7 0O2^#S^7 1 (i. ■7T^/Nm5:®^S|5#7 2 i:, 3o<7)^ 
yr^^^FU F2. F3t75-f>>fc^o #3^-7 r ^ /sFi, F2. F3{±. y t 

^m^um 2K$kiffzmmwm^a:ik<DyT'<^m7 2 aic^A^tt, ^^^j 

izxm^^ti^o lllO:)fc7T'f/^*FlO^M^::{i. ^ 1 <^ 7 -f ;v iJ' F L U^^f^^ 

it, m2<Dy^)v^FL2mm^fix)ii). ^i^MAKDm-^yt^^m-t^o 

[0 0 6 31 

mi y ^ )^^FLl(D^m.iZit. 7>f ;i/^5^FLl:d^?><^SJ|t5fcSriaPg|5 2 3 
^ifi-LXWL^mi-fzifXDmm^-V 7 4i!)^m-fc:^tLX^>^o tfz. m2y^)Vd^ 
FL2<7)fSfitr(±, muU2 3^^Lxm2y ^ )ly^FL2iZin-^yt^XH^'^:h 

xm^^- h 7 5:dmnhtLX\.^:ho m^omM^^"- h 7 4(±. 01 7'f;uiJ'FL 

l-eSI^$tL/i#^^^^i?)^^>X7 4 at. ^>X74 a J: ^^^fe^jz^fc 

7t'1'/n'7 4 b<OS^M^Jri5|#i-^7:c;i/-;U7 4 c ii^m^^o St^c. m^OA 
1*5*?- h 7 5{i. ^■7T^/^^7 5 a ^^W-t^yj^)\^-)V7 5ht. r-f /n' 

7 5 a<oMm^^i^mmLfzm-w%^M2y^ji'^FL2(Dtp^L-i,zMyt'r^uyx 

7 5 c t^^ix.;2»e 
[0 0 6 4] 
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^^M2 0 0 2 - 3 0 2 7 3 4 ^ ^-i; 

PJPt|5 2 3 ^m^X^fztk. mi^^-K- h 7 4 icAI+LT^^T-f /^'7 4 b 
tL^o ^tLtcJ:i9, 02^7T-r/s'F2lCf±, ^SftA2-An<^M-^«>*fKj|5J-f ^ 
o $f>tc. ^ZiTfe^T-f /N'F2;&^f,^33fc7T-r/N*F3tc#-f-^;6?XI^-t-^^tC(± 

T-a-r^^tt, ^33fc7T^/N'F3'f=^?^«Al~A n(^m^^;6^^f5i^-r ^ o 
[ 0 0 6. 5 ] 

-ei^o fcfiU •7T'f/N^^2 0. 4 5 a> 5 2 b oa©fB55^il^l^*^tl5^T»045^ 

4 5 a. 5 2 boaifM:*-'Rtc)£<^^^:, ^ ^ ffi t.^.^ L-T^tgl"^ WPSI5 2 
3^i-^>5r-9-'1'Xt1-;|,C<i:>^-'-ei;=&<^^o ^#etltc{i. 7 r ^ ^m2 0 . 4 

5 a. 5 2 blCH^$tL^p|&-7T^^-^<^it#i-53jt)*,^^^#!lx.{f 1 2 5 
^-Sii^. 7T-r /^*^2 0. 4 5 a. 5 2 b«0F«3®tc^f (if®R) <^4'^i:> 

i^Loo. +^=^'9-l'Xor?iPt|5 2 3^ff^^-f>6ii:)6^'-e§>g,o 
10 0 6 6] 

tT^c. ^2:S.C>*^3||ife?i^EST-{±. Vfl^4 2 c. 4 2d. 5 4e. 5 4ft. 
5^^45c. 45d. 52c. 5 2 d t ^ T^^ ^ ^^^,!: LTfflv^T. y 

[0 0 6 7] 

J:E^Mi-^C:t^^T'§. FBG (Fiber Bragg Gr 
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2002-302734 ^ ^^i; ; 20/ 

ating) m<7>yt^m^ {}Am<7>y ^ ng^mx.^ct ^)-c#^o 

[0 0 6 81 
[0 0 6 91 

mmm±m ■ 

[0 0 7 01 

^m=i- 1 ^itm^^(r>^m t (omx^ ^ ^ititi- ^ 1 7!)^x § ^ o 
[mil 

> (b) {i. m.AL^k<Dmumx^^o 

[@2l 

(a) fi. iiiio7T-r>'N*a3^@^ia5*t<^iEMSif®i2iT'^i9> (b) it. m-:fj 

(a) - (c) it. ytyr-(^^<Dt^m<Dmj:yjmi:WLm-t^mx$>^o 
[m4] 
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(a) ~ (d) {i. miRvm2i,z7^-tyr^^m:iLm^^u<7)m^m'^um 
[ins] 

[me] 

m7] 

^ o 

(a) (i. liI7<07fc^':^'^-;K;0C-C^^iifMEl-e^t). (b) {±. ^-^Ev^' 
:x - ;K7) D - D ^mWUlT'* ^ o 
[119] 
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man 


4 0 




4 1 




4 2 




4 3 




4 5 


m 1 


4 6 


^2j*itgR# 


4 7 
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^-v: 22/E 



4 8 /N'y>Jr — V? 
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^^M2 0 0 2 -3 0 2 7 3 4 ^ ^-"x : 

mm 

mm] mmmoit'^ v a. - ^ =^ piti-r <?> ^gu^?, =£:^'fiti- ^ ^ ^ 

fzmmiif^mmx-^^ . ^^yy^^^^y ^ )v^mtLxm.-^'t^o ityr^^-^Fi 
^mx y^)v^Fh =^iii§ Lfzm^m,^(D%\t. ^<7)ttm.mLxyT^ /n'F2 

liZ^^^fiiho —y^. y ^ F LXKM^flfzitii. M3fe*7T'^/^'FU > F2 
O F E 1 . F E 2-^m:^m^ LXy^^ihZt-A^^n-mmUir^o 

m^m] m 2 
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mmm<D^-^ #112002-302734 

^'f^^^ 50201562218 

^^"^ ^-tS^JtJt 0 0 9 6 

^'^^H ¥^1 4^1 0^1 8H 

<^.^if • mmm> 

UmU] ¥^14^10H17B 
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